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Thursday,  August  4,  1921 

United  States  Senate, 
Committee  on  Finance, 

Washington,  D.  C. 

The  Committee  met,  pursuant  to  adjournment,  in  Room 
312,  Senate  Office  Building,  at  10:30  o'clock  a.m.,  Honorable 
Boies  Penrose  presiding. 

Present:  Senators  Penrose  (Chairman),  McCumber, 
Smoot,  LaFollette,  Dillingham,  McLean,  Curtis,  Watson, 
Calder,  Simmons  and  Walsh. 


Statement  of 
Brigadier-General  Amos  A.  Fries 

Chief  of  the  Chemical  Warfare  Service,  U.  S.  Army 

Washington,  D.  C. 

General  Fries:  Mr.  Chairman,  and  other  members  of  the 
Senate  Finance  Committee,  I  have  here  a  chart  that  was  drawn  up 
about  a  year  ago — 

Senator  Watson  :  Give  your  name,  please,  and  your  experi- 
ence in  this  matter. 

General  Fries:  Amos  A.  Fries,  Brigadier  General,  Chief  of 
the  Chemical  Warfare  Service? 

Senator  Watson  :  When  did  you  become  Chief  of  the 
Chemical  Warfare  Division 

General  Fries:  I  became  Chief  of  the  Chemical  Warfare 
Service  in  France  on  or  about  August  17,  1917,  and  continued  as 
Chief  of  the  Service  in  France  throughout  the  war. 

Senator  Watson  :  Chief  of  the  Chemical  Service  in  France 
throughout  the  entire  war? 

General  Fries:  Yes,  sir;  returning  to  the  United  States  just 
before  Christmas  in  1918. 

Senator  Watson  :  What  have  you  been  doing  since  ? 
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General  Fries  :  I  have  been  on  duty  with  the  Chemical  War- 
fare Service  since;  partly  in  Washington  and  partly  in  command 
of  Edgewood  Arsenal,  and,  since  March  1,  1920,  Chief  of  the 
Chemical  Warfare  Service  of  the  United  States  Army. 

Senator  Watson  :  When  was  the  Chemical  Warfare  Service 
established  in  connection  with  the  Army? 

General  Fries:  It  was  established  in  France  definitely  on 
September  3,  1917.  I  was  put  in  charge  a  couple  of  weeks  before 
that. 

Senator  Watson  :   And  before  that  there  had  been  no  such 
thing  in  connection  with  the  American  Army,  had  there  ? 
General  Fries  :    There  had  not. 

As  I  started  to  say  before,  I  have  a  chart  here  which  was 
drawn  up  a  year  ago  to  show  the  relation  between  war  gas  and 
dyes,  explosives,  and  pharmaceuticals  or  medicine.  It  was  drawn 
up  for  an  exhibit  in  New  York  City,  but  serves  admirably  the  pur- 
pose of  illu.strating  why  the  War  Department  is  interested  in  the 
coal  tar  industry. 

As  you  know,  from  coking  coal  or  making  illuminating  gas  you 
get  coal  tar,  and  you  distil  that  and  get  these  crudes,  of  which  we 
give  only  five  Iiere,  there  being  five  others. 

Senator  Dillingham  :  General,  I  suggest  that  your  chart 
will  not  appear  in  the  record. 

Senator  Watson:    Name  them,  please. 

General  Fries  :  Benzine,  toluene,  xylene,  phenol,  naphthalene,  , 
and  five  others.   These  are  put  on  here  because  they  show  clearly 
what  are  essential,  and  the  others  were  omitted  because  they  would 
have  complicated  the  chart. 

All  of  our  war  high  explosives,  most  of  our  war  gases,  many 
of  our  most  important  medicines  and  our  photographic  chemicals, 
all  of  which  are  essential  in  war,  come  either  directly  from  these 
coal  tar  crudes  or  in  combination  with  other  chemicals.  For  in- 
stance, trinitrotoluol,  which  is  the  only  explosive  now  used  in 
war  by  any  nation,  so  far  as  they  have  a  sufficient  quantity  of  it, 
is  made  from  the  crude  toluene.  Before  that  it  was  all  picric  acid, 
or  some  compound  of  it,  which  comes  from  the  phenol  carbolic 
acid  by  nitrating. 

We  have  shown  here  how  these  crudes  are  made  into  dyes. 
Toluene  is  made  into  dyes  and  made  into  high  explosives,  and  the 
picric  acid  in  the  same  way,  and  also  into  medicines.  We  have 
shown  only  one  group  here,  acetanilid ;  but  there  are  a  number 
of  groups  coming  from  benzine  and  aniline  dyes,  also  from  car- 
bolic acid. 

We  make  chloro-picrin  directly  from  the  bleach  itself  made 
with  chlorine  and  lime,  and  from  the  picric  acid,  and  it  is  one  of 
the  most  important  war  gases  that  we  have. 
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Phosgene  is  another  one  of  our  most  important 
war  gases.  The  Germans  learned  how  to  make  it  and 
use  it.  They  knew  how  to  make  it,  because  they 
used  it  directly  in  making  dyes,  and  it  is  so  used  in 
this  country  now.  We  have  sold  a  good  deal  of  our 
surplus  phosgene  to  dye  makers. 

In  that  connection,  the  first  phosgene  that  was  made  here  was 
made  in  a  chemical  plant  at  Niagara  Falls.  They  had  about  the 
only  information,  outside  of  Frank  Hemingway,  who  was  engaged 
in  chemical  production  in  New  Jersey. 

Senator  Smoot  :  To  whom  do  you  refer  when  you  say  "we"  ? 

General  Fries  :   The  Chemical  Warfare  Service. 

Senator  Smoot:  The  Chemical  Warfare  Service  got  up  this 
diagram  ? 

General  Fries  :  Yes,  sir. 

Senator  Smoot:   From  what  Germany  was  already  doing? 

General  Fries:  Well,  from  what  Germany  was  doing  and 
also  what  we  had  done,  and  to  show,  also,  what  we  were  going  to 
have  to  do  in  the  future  if  we  keep  prepared  on  this  question. 

From  the  phosgene  dyes  were  made,  such  as  yellows,  violets, 
blues,  and  in  that  way,  while  it  was  not  itself  a  coal  tar  product,  it 
entered  right  into  the  manufacture  of  dyes. 

We  are  interested  in  the  medicine  side  of  this  question  tre- 
mendously, and  in  photographic  chemicals  as  well  as  the  dyes ; 
but  the  dyes  are  the  most  important  in  a  commercial  way.  Hence 
if  that  is  kept  up,  the  others  rather  follow.  In  fact,  the  develop- 
ment of  the  medicinal  parts  of  these  coal  tar  products  followed  the 
development  of  dyes,  even  in  Germany. 

Before  the  war,  according  to  the  TarifT  Com- 
mission's  report  of  1915,  there  were  only  seven 
concerns  engaged  in  making  dyes  in  this  country. 
In  the  1920  report,  after  six  years  of  total  embargo, 
there  are  shown  82. 

Senator  Curtis  :  Right  there :  The  seven  to  which  you  refer 
were  making  a  very  limited  number  of  dyes? 

General  Fries  :  A  very  limited  number  ;  and  they  were  using 
a  great  deal  of  intermediates,  which  is  the  next  step  after  the 
crudes,  and  also  the  crudes  which  they  imported  from  Germany. 
We  had  a  very  small  coal  tar  industry,  although  we  had  millions 
of  pounds  going  to  waste  in  the  old-fashioned  coke  ovens. 

When  the  war  came  on  the  United  States  could  not  get  enough 
high  explosives  and  toluene.  It  could  not  manufacture  any  war 
gases,  scarcely,  until  it  began  to  build  its  own  plants.  The  Chemi- 
cal \yarfare  Service  started  in  with  the  hope  of  getting  the 
chemical  plants  to  make  these  war  gases.    Their  plants  were  not 
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large  enough.  They  were  already  overburdened  with  war  orders 
and,  notwithstanding  that  they  had  been  increasing  some  of  their 
facilities  for  the  two  years  that  they  had  been  working  for  the 
Allies  on  some  of  those  things,  the  Government  had  to  build  tre- 
mendous factories  throughout  the  country.  Even  then,  as  I  said 
before,  some  of  our  very  first  phosgene  was  made  in  the  chemical 
works  at  Niagara  Falls  and  in  another  at  Bound  Brook,  New 
Jersey,  the  Frank  Hemingway  Company.  The  chloro-picrin  was 
manufactured  in  a  concern  at  Stamford,  Connecticut;  and  while 
the  Don  Chemical  Works  made  some  of  our  first  mustard  gas. 
Even  in  those  cases  the  Government  had  to  help  build  additional 
plants  in  those  places.  Those  plants  not  being  able  to  meet  the 
needs,  the  Government  started  in  and  built  some  other  plants, 
notably  one  at  Edgewood  Arsenal,  which  we  now  have  in  condi- 
tion for  use,  at  a  cost  of  $35,000,000,  for  Edgewood,  while  others 
costing  many  millions  more.  At  the  same  time  the  Ordnance 
Department  built  tremendous  plants. 

Senator  Watson:    Where  is  that  $35,000,000  plant? 
General  Fries:     Twenty  miles  beyond  Baltimore,  on  the 
Pennsylvania  Railroad. 

Senator  Watson:    Is  it  still  operating? 
General  Fries:    We  are  operating  the  research  part  of  it, 
which  is  the  only  thing  we  can  operate. 

Senator  Smoot  :  You  cannot  dispose  of  your  products,  and 
the  Government  does  not  want  them  today? 

General  Fries:  We  could  make  a  lot  of  products  which  we 
could  dispose  of,  but  it  is  not  the  Government's  intention  to  en- 
gage m  business.  We  could  make  chlorine  and  bleach  and  even 
phosgene  for  sale. 

Senator  Calder:  Is  it  the  War  Department's  desire  to 
mamtain  and  retain  that  plant? 

General  Fries:  It  is,  until  such  time  as  we  have  so  com- 
pletely developed  the  coal  tar  industry  that  we  can  afford  to  aban- 
don It  As  a  matter  of  fact,  today  we  would  have  to  depend  on 
that  plant  for  a  large  part  of  our  war  gases,  because  we  have 
not  the  plants  throughout  the  country  and  the  trained  personnel 
to  do  It,  and,  even  then,  if  we  started  those  plants,  we  would  have 
to  call  on  the  coal  tar  mdustry  and  other  chemical  industries  for 
probably  three  or  four  or  five  hundred  chemists  and  chemical 
workers  and  chemical  operators  to  put  that  plant  into  operation 
^  Senator  Watson  :  How  many  expert  chemists  have  you  now 
m  connection  with  the  Chemical  Warfare  Service  ? 

General  Fries:  We  have  about  150  or  160,'  but  they  are 
almost  entirely  on  research  and  development.  We  are  doing  those 
thmgs  which  we  cannot  get  any  college  or  research  institutions  to 
do.    1  here  are  certain  researches  and  developments  in  connection 


with  poisonous  gases  that  the  colleges  and  other  institutions  do 
not  want  to  take  up. 

Senator  Smoot:  Do  I  understand  that  the  Government 
made  these  researches  and  provided  them  so  that  these  necessary 
war  materials  could  be  manufactured  in  this  country? 

General  Fries  :  A  considerable  part  of  them. '  We  sent  a 
good  deal  of  It  over  from  France.  We  had  very  little  informa- 
tion here.  _  One  of  the  mo.st  important  duties  I  had,  as  Chief  of 
the  Chemical  Warfare  Service  in  France,  in  the  early  days  was 
to  get  this  information  and  transmit  it  over  bv  officers  and  men 
which  we  did  in  many  cases,  or  by  letter  to 'the  United  States' 
i  hsy  got  much  additional  information  on  phosgene  in  addition  to 
that  which  they  got  in  the  Oldbury  Chemical  Works  and  the 
l<rank  Hemingway  Chemical  Works. 

Senator  Smoot:  Did  the  information  come  here  throueh 
the  Government?  ° 

General  Fries:  Not  all  of  it.  Part  of  our  information  on 
the  manufacture  of  chloro-picrin  came  from  private  parties  •  and 
fi!  °^  ''"y        that  we  got  came  from 

the  Oldbury  Chemical  Works  at  Niagara  Falls.  Mr  Lidbury 
in  particular,  took  an  interest  in  it,  and  also  Frank  Hemingway' 
at  Bound  Brook,  New  Jersey.  The  Government  added  to  it  just 
as  soon  as  we  could  get  the  information,  because  it  was  not  exist- 
mg  in  this  country  in  sufficient  amount  to  do  this  work. 

We  were  also  short,  in  France,  of  personnel.  We  could  not 
get  trained  chemists  enough  for  field  use.  We  have  a  great 
deal  of  use  for  chemists  right  out  in  the  field. 

_  One  instance  illustrates  that  clearly.  In  the  fight 
in  which  the  Marines  were  engaged  at  Belleau 
Woods,  a  report  came  back  to  Corps  Headquarters 
that  the  Germans  were  using  a  new  gas,  and  they 
did  not  know  just  what  to  do.  One  of  the  ablest 
men  I  had,  a  chemist,  was  sent  there  and  rushed  into 
the  thickest  of  the  fight,  clear  through  the  area,  and 
was  able  to  report  to  them  that  it  was  no  new  gas ; 
that  it  was  the  same  gas  they  had  been  used  to  and 
that  our  gas  masks  were  a  protection  against  it. 

That  information  was  of  very  great  importance 
to  that  command,  and  the  whole  division  operating 
around  there.  We  will  need  more  men  of  that  kind 
in  a  future  war.  We  could  not  get  enough  of  them 
in  France. 

Senator  Watson  :    How  many  poisonous  gases  did  you  send 
abroad  during  the  war  that  were  made  in  America  ? 

General  Fries  :   We  sent  four  or  five.    Of  course,  chlorine 
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was  sent  abroad.  It  was  used  as  a  poisonous  gas  in  cloud  gas, 
but  now  it  is  not  really  considered  a  poisonous  gas,  being  much 
less  poisonous  than  many  others.  We  sent  abroad  some  mustard 
gas,  a  great  deal  of  chloro-picrin  and  a  great  deal  of  phosgene. 

Senator  Watson:  Had  any  of  those  been  made  in  the 
United  States  before  the  war? 

General  Fries  :  Not  at  all.  There  was  a  little  experimental 
work  in  the  laboratories  with  phosgene. 

Senator  LaFollette:  To  what  extent  had  it  been  made 
outside  of  this  country  before  the  war? 

General  Fries  :  Phosgene  had  been  made  to  a  considerable 
extent  in  Germany.  • 

Senator  LaFollette:  How  about  the  others  that  you 
named  ? 

General  Fries  :  I  do  not  think  chloro-picrin  had  been  made 
to  any  extent  at  all.    Mustard  gas  had  not. 

It  is  interesting  in  connection  with  the  dye  question  to  note 
that  the  Germans  used  one  of  the  ingredients  that  they  finally 
made  mustard  gas  from  in  photographic  chemical  work,  allied 
with  the  coal  tar  products,  and  were  able  to  make  mustard  gas 
rather  quickly,  after  they  decided  to  make  it,  by  a  method  which 
has  been  known  since  1886.  We  could  not  make  it  by  that 
method,  and  never  did,  because  we  had  not  developed  that  part 
of  our  photographic  or  coal  tar  industry.  So  we  had  to  introduce 
an  entirely  new  method  developed  chemically  by  Professor  Wil- 
liam A.  Pope,  of  England,  who  first  worked  it  up,  and  it  was  later 
perfected  by  Levinstein,  a  dye  manufacturer  of  England.  The 
process  that  we  are  now  using  is  practically  the  latter's. 

The  result  was  that  through  our  not  having  that 
information,  which  the  Germans  had  in  making  these 
products  for  dyes  and  photographic  chemicals,  it  was 
eleven  and  a  half  months  after  the  Germans  began 
using  mustard  gas  before  we  could  fire  back  at  them. 
It  is  probable  that  had  we  had  the  coal  tar  industry 
developed  we  would  have  saved  several  months  and 
a  good  many  lives. 

Senator  Smoot:  Germany  is  not  making  any  of  those  gases 
at  the  present  time,  is  she? 

General  Fries  :  Presumably  not,  unless  perhaps  she  is  mak- 
ing phosgene  for  dyes. 

Senator  Smoot:    That  would  be  the  only  thing. 

General  Fries:  And  also  chloro-picrin  is  used  to  some  ex- 
tent directly  in  making  dyes,  and  she  can  make  some  of  that. 

Senator  Smoot:  But  there  is  very  little  demand  for  it  in 
the  world  today,  is  there  not? 
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General  Fries  :   Comparatively  little 
therSr/enfand?"  '"^'^^ 

is  ml^'^rn  ^^"y       of  'hese  plants  that 

IS  making  dyes  or  medicmes  or  photographic  chemicals  or  per- 

heZlZV''^  "fli".  products  that  come  from  coal  tar  can 

tLt  ^ln'T  ""f «=^P'°si^-e  P'ants.    //  ur  have  not 

b^ft  IuT^\i       ^T-  ^'1 '""■''^  '•"^^  /-''^"'^  ^"^^ 

for  U  "  """"  ''"^^  "'"'^ 

explosfveir  ^^'''''''^    Germany,  before  the  war.  had  made 
General  Fries:  Extensively. 

industrT™"*  ^""^  ""'^  "^"^  ^"  ^  Prod""^'  of  'he  dye 

General  Fries:    Yes,  sir. 

Senator  Smoot:  They  made  the  same  explosives  that  we 
made  m  this  country,  did  they  not  ? 

General  Fries:  We  made  more  dynamite  from  nitro- 
glycerine than  anything  else,  and  we  made  very  little  trinitrotoluol 
because  we  had  not  the  by-product  to  make  it  from.  We  went 
so  far  during  the  war  in  order  to  get  this  toluene,  as  to  rob  the 

I^^tZTl^T''  °^  ^^'^  ^'"y'  '°  ^         S^^^'  extent,  to 

get  enough  toluene  to  make  the  trinitrotoluol.  Before  that  most 
of  the  countries  were  using  picric  acid  or  some  picric  acid  com- 

nn;?i       r  'lu^'l'^l-J^^K'^^'        explosive  Dunnite  of  the 
A  ^u  lu-*^''  the  'ydd.te  of  England,  the  Mellonite  of  France 
and  the  Shimose  of  the  Japanese.  trance 

We  are  interested  because  we  believe  that  without  a  complete 
development  of  the  coal  tar  industry  we  cannot  be  nationally  pre! 

fZlTn  h'>7'    TV°  ''''  have  time  in  the 

future  to  build  great  plams  such  as  the  one  at  Edgewood  even 
If  we  keep  that  up  we  are  going  to  have  to  depend  upon  these 
industries  for  the  trained  personnel  to  operate  with.  We  could 
operate  now  ,n  forty-eight  hours  if  we  could  get  the  trained  men, 
but  we  have  got  to  draw  them  from  these  other  sources. 

We  have  felt  that  the  embargo  was  a  success  during  the  war 
m  building  up  this  industry  from,  say,  seven  plants  to  eighty-two 
and  that,  if  it  had  done  that  during  this  time,  the  embargd,  con- 
tinued for  some  time,  would  eventually  develop  our  industry  to 
the  point  where  we  would  be  making  practically  all  the  dyes  that 
Lrermany  is  making  and  we  would  be  utilizing  all  of  the  coal  tar 
products.  In  other  words,  before  they  do  that  they  have  got  to 
change  over  a  little  from  the  bee-hive  coke  ovens  to  those  that 
will  save  the  coal  tar. 


Senator  Smoot  :   General,  if  the  industry  can  be  protected  by 
a  rate  of  duty,  you  have  no  love  for  the  embargo,  have  you? 
General  Fries:    Not  at  all. 

Senator  Smoot:  All  you  want,  you  say,  is  that  the  coal  tar 
products  from  which  explosives  and  the  necessities  in  the  United 
States  are  made  in  case  we  get  into  another  war  have  sufficient 
protection  to  enable  the  amount  to  be  made  that  the  Government 
would  require? 

General  Fries:  Yes,  sir.  But  looking  at  it  from  the  result 
before  the  war,  when  we  had  a  duty  on  dyes  when  we  had  made 
practically  no  progress,  and  looking  at  the  progress  we  made 
under  the  six  or  seven-year  embargo  due  to  the  war,  which  was 
a  total  embargo,  it  would  seem  the  part  of  wisdom,  to  me,  to 
continue  that  embargo  long  enough  to  develop  the  other  forty 
per  cent  of  these  coal  tar  products  and  the  other  five  or  six  hun- 
dred dyes  that  are  not  made  in  this  country. 

Senator  Smoot:  You  know  that  the  rate  of  duty  was  rather 
low  on  dyes ;  that  is,  the  rate  was  put  upon  the  dyes  in  the  Under- 
wood bill  according  to  the  request  made  by  the  dye  manufac- 
turers of  the  United  States.  At  that  time  they  had  no  idea  or 
thought  of  making  explosives  for  the  Government  of  the  United 
States.  That  came  about  on  account  of  the  war.  But  there  is  no 
question  in  my  mind — there  may  be  in  the  mind  of  others — that 
ninety  per  cent  of  all  of  these  can  be  protected  by  a  rate  of  duty ; 
and  I  am  perfectly  willing  to  give  them  a  rate  of  duty,  but  am 
opposed  to  any  embargo. 

General  Fries  :  So  far  as  I  have  been  able  to  investigate  it 
and  talk  with  those  I  thought  well  informed;  I  do  not  see  how 
a  duty,  unless  it  were  a  hundred  per  cent  of  the  American  cost, 
could  keep  them  out. 

Senator  Smoot:  I  would  rather  do  that  than  have  an 
embargo. 

General  Fries:  I  have  been  told,  and  I  think  I  am  not 
violating  any  confidence,  by  Mr.  Secretary  Hoover  within 
the  last  ten  days,  that  the  Germans  had  enough  dyes  to  flood 
this  country  in  a  few  weeks,  so  that  the  industry  could  not 
recover  in  a  couple  of  years. 

Senator  Smoot:  I  have  here  a  statement  of  the  amount  of 
dyes  which  have  been  made  in  Germany  and  the  amount  that  they 
have  on  hand.  Whether  it  is  correct  or  not  I  cannot  say,  but  I  am 
going  to  find  out. 

General  Fries  :  We  know  this.  Senator,  that  the  plants  man- 
ufacturing coal  tar  products  and  dyes  and  medicines  and  the  like 
can  be  readily  turned  into  high  explosive  war  gas  plants,  just  as  the 
Germans  made  great  extensions  to  their  plants  in  the  war,  and  they 
can  be  turned  back  into  dye-making.   We  have  pretty  good  evi- 
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dence  that  many  of  the  German  dye  plants  have  been  making  dyes 
since  the  war,  because  that  ,s  the  only  use  to  which  they  c^nn  be 
put    They  would  not  use  them  for  high  explosives  novv- 

tl..      Z™''  S,"'"""'.-    ^'S^^  before  you  pass  on.  did  not 

the  evidence  show  that  before  the  war  Germany  was  producne 
over  nmety  per  cent  of  the  dyes  of  the  world'  Producmg 

■n,.tZ^^\  ''''  'o'  that.    And  it  was 

just  for  that  reason  m  my  opinion,  that  she  was  enabled  to  pro 
duce  the  powders  and  high  explosives  and  the  war  gases  an7her 
med.cmes-wh,ch  are  tremendously  important  in  w^r-o„  , 
quantity  basis  which  enabled  her  to  fight  that  wTr  Against  the 
world  for  four  and  one-half  years.  I  do  not  think  therfvvas  anv 
other  way  she  could  have  done  it  at  all.  ^ 

Another  thing  that  appeals  to  me  in  regard  to 
the  embargo  was  that  we  are  expecting  to  have  a 
disarmament  ^nference  in  this  country  in  the  next 
few  months    The  nations  that  will  interest  us  most 
in  th.s  conference  have  already  put  embargoes  on 
the  importation  of  dyes,  and  those  nations  are  Eng. 
and.   France,  Italy  and  Japan;   and,  looking  at 
It  from  a  preparedness  standpoint,  it  looks  to  me 
as  If  that  would  be  the  safest  thing  for  us  to  try 
and  since  I  appeared  before  this  committee  aboui 
two  years  ago,  I  received  a  report  from  the  British 
Mission  appointed  right  after  the  armistice  to  inves- 
tigate  the  chemical  plants  in  the  occupied  territory 
1  here  are  some  parts  of  this  that  have  such  an 
important  bearing  on  this  question,  and  apparently 
such  an  important  bearing  on  the  consideration  of  the 
question  by  England,  that  I  am  going  to  take  about 
fave  minutes  to  read  a  part  of  it.  The  first  statement 
1  will  read  is: 

TiJ.^r°TrT  ^^^^'t  ^  combination  was  formed  by  the 

fTr-  ^.  G.  F.  A.  Companies,  and  somewhat  later 

a  second  group  was  formed  which  included  Meister  Luciu  and 
Bruning,  Casella  and  Kelle.  During  the  war  these  two  groups 
amalgamated  and  the  Greisheim  Elektron,  Weiler  ter  Meer.  Leon! 
hardt  and  other  smaller  companies  entered  the  combination,  which 
IS  known  as  the  I.  G.  It  was  largely  owing  to  the  efforts  of  this 
combination  that  Germany  was  enabled  to  continue  the  war  in 
pite  of  the  blockade.  The  I.  G.  works  produced  the  bulk  of  the 
synthetic  ammonia  and  nitric  acid  needed  for  the  production  of 
fertilizers  and  explosives,  all  the  poison  gas  (with  the  exception  of 
some  chlorine  and  phosgene)  and  a  large  proportion  of  the  high 
explosives.  ° 


Under   the   heading    "explosives"    that   committee  states: 
(Reading.) 

"No  arrangements  appear  to  have  been  made  prior  to  the  out- 
break of  war  to  utilize  the  resources  of  any  of  the  dye  factories 
for  war  purposes,  and  on  mobilization  their  chemists  were  called 
up  for  Military  Service.  After  the  battle  of  the  Marne  the  Gov- 
ernment realized  the  need  for  expanding  the  output  of  explosives, 
and  most  of  the  chemical  works  were  producing  small  quantities 
by  the  end  of  1914.  The  demand  made  on  them  increased  during 
1915,  but  it  was  not  until  1916  that  plans  were  laid  down  to  assist 
in  the  enormous  production  of  explosives  required  by  the  Hinden- 
burg  programme.  Most  of  the  big  extensions  of  the  synthetic  am- 
monia and  of  the  nitric  and  sulphuric  acid  plants  date  from  this 
time,  many  chemists  being  released  from  the  army  and  the  scien- 
tific staff  of  some  of  the  works  being  augmented.  A  standard 
plant  used  for  the  manufacture  of  dyes  was  converted  for  the 
production  of  explosives  with  remarkable  speed ;  for  instance,  at 
Leverkilsen  a  T.  N.  T.  plant  producing  250  tons  per  month  was 
put  into  operation  in  six  weeks." 

This  bears  out  my  statement  that  these  plants  are  available  for 
turning  into  explosive  war  gas  or  medicine  plants. 

The  statement  is  made:  (Reading.) 

"At  first  chlorine  and  phosgene  were  the  main  requirements, 
but  afterward  a  variety  of  organic  substances  were  employed,  all 
of  which  were  made  by  the  factories  of  the  I.  G.  combination. 
Many  of  these  substances  were  new  and  difficult  to  prepare,  and 
rapid  production  was  only  possible  owing  to  the  speed  with  which 
the  peace  organization  of  the  dye  factories  could  be  utilized  for 
this  purpose." 

I  would  like  to  add  right  here  that  more  important  really  than 
the  plant  is  the  trained  personnel.  (Reading.) 

"When  the  Government  wished  to  introduce  a  new  gas,  a  con- 
ference of  the  various  firms  was  held  at  Berlin  to  determine  how 
the  manufacture  should  be  subdivided  in  order  to  use  existing 
plants  to  the  best  advantage.  For  instance,  the  initial  stages  of  the 
manufacture  of  mustard  gas  were  carried  out  at  Ludwigshafen 
and  the  final  stage  at  Leverkusen," 

Senator  Watson  :  Do  you  know  how  many  chemists  of  long- 
years  training  Germany  had  before  the  war? 

General  Fries:  I  do  not  know.  But  in  the  reports  of  the 
TarifT  Commission  they  state  that  beginning  in  the  70s  Germany 
began  an  intensive  research  programme.  It  was  just  about  that 
time  they  learned  they  could  make  all  of  these  dyes  from  coal 
tar  and  they  began  an  intensive  research  programme  which  they 
continued  for,  say,  twenty  years,  until  the  early  '90s.  Then  dur- 
ing the  '90s  they  put  in  their  main  efforts  to  developing  processes 
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for  manufacturing  and,  following  that,  about  1900.  they  began 
to  push  their  sales  throughout  the  world.  So  that  they  had  these 
hundreds  and  perhaps  thousands  of  chemists  working  beeinning 
away  back  in  1873.  ^ 

Senator  Watson:  And  as  they  developed  the  dye  on  one 
side,  by  adding  a  little  of  some  chemical  or  by  taking  away  a  little 
of  some  chemical,  they  could  make  an  explosive,  and  over  on  the 
other  side  they  could  make  a  medicine? 

General  Fries;   Yes,  sir. 

Senator  Watson  :  So  that  nearly  all  of  these  coal  tar  medi- 
cines came  from  research  work  in  the  German  industries? 

General  Fries  :  Yes,  sir ;  also  mustard  gas  came  into  being 
in  just  that  way,  because  Victor  Meyer  in  1876  discovered  mus- 
tard gas  and  worked  with  it  until  he  found  it  produced  these  burns 
that  were  produced  during  the  war,  and  he  had  to  quit  working 
with  it,  and  it  was  undoubtedly  at  the  same  period  of  time  that 
the  investigation  I  spoke  of  a  while  ago,  beginning  in  the  '70s,  that 
Germany  discovered  mustard  gas  and  a  number  of  other  com- 
pounds as  well  as  most  of  the  gases  employed  toward  the  end  of 
the  war. 

The  Chairman:   What  were  you  quoting  from.  General? 

General  Fries  :  I  am  quoting  from  the  "report  of  the  British 
Mission  appointed  to  visit  enemy  chemical  factories  in  the  occupied 
zone  engaged  in  the  production  of  munitions  of  war." 

Senator  Smoot:   General,  put  the  whole  of  it  in. 

Senator  Watson  :  Yes ;  do  not  read  it  all,  but  put  it  in. 

The  Chairman  :  How  long  is  it  ? 

Senator  Smoot:   It  would  be  best  to  have  it  all  in. 

The  Chairman  :  Very  well ;  let  it  be  inserted  in  the  record  at 
this  point. 

(The  Report  of  the  British  Mission  referred  to  and  submitted 
by  General  Fries  is  here  printed  in  full,  as  follows.) 

General  Fries:  I  just  want  to  read  the  consummation  of 
these  recommendations :  (Reading) 

"Further,  the  Members  of  the  Mission  are  of  opinion  that  the 
attention  of  the  Government  should  be  drawn  to  the  military  im- 
portance of  developing  and  consolidating  the  chemical  industry 
of  Great  Britain.  The  points  requiring  immediate  consideration 
are: 

( 1 )  The  speedy  erection  of  factories  on  an  adequate  scale  for 
the  production  of  ammonia  and  nitric  acid  from  the  nitrogen  of 
the  air  by  means  of  the  Harbor  process,  in  order  to  render  this 
country  independent  of  imported  nitrate. 

(2)  The  provision  of  factories  on  an  adequate  scale  for  the 
production  of  dyestuffs  and  pharmaceutical  products. 
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(3)  Action  to  obtain  the  requisite  security  for  the  chemical 
industry  during  the  period  of  its  development. 

(4)  The  provision  of  facilities  for  obtaining  new  materials 
such  as  potash,  alcohol  and  benzine  under  conditions  favorable  to 
the  industry." 

Senator  LaFollette:  General,  how  important  do  you  re- 
gard gas  in  warfare  ? 

General  Fries:  I  consider  it  one  of  the  most  important 
agents  in  any  possible  future  war.  It  caused,  even  in  the  last 
war,  when  the  Germans  never  really  realized  the  power  of 
it  until  it  was  too  late,  and  when  the  enemy  never  was  able 
to  produce  all  he  wanted — it  caused  over  27  per  cent  of  all 
of  the  American  casualties,  although  the  death  rate  was  very 
light  from  gas.  If  you  take  out  the  deaths  from  other  causes 
the  percentage  of  wounded  rises  to  almost  one-third  of  our 
wounded. 

Se  NATOR  LaFollette  :  The  use  that  Germany  made  of  gas 
in  the  war,  so  far  as  you  can  judge,  if  I  understand  you,  developed 
largely  after  they  got  into  the  war? 

General  Fries  :    Yes,  sir. 

Senator  LaFollette:  There  had  not  been  much  prepara- 
tion for  the  employment  of  gas  as  a  medium  of  warfare,  or  they 
would  have  been  better  equipped  for  it. 

General  Fries:  I  think  that  is  true.  I  do  not  think  the 
Germans  had  any  idea  when  they  went  into  the  war  of  using  poi- 
son gas,  because  I  firmly  believe  they  expected  to  win  the  war  by 
October,  1914,  by  the  capture  of  Paris. 

Senator  LaFollette:  When  you  consider  the  tremendous 
development  of  gas  as  an  instrument  of  warfare  during  the  period 
—just  a  few  years  this  war  lasted— if  study  of  the  use  of  these 
gases  in  warfare  should  be  conducted  by  the  governments  of  the 
world  for  the  next  ten  or  fifteen  years, 'is  it  highly  probable  that 
gas  will  be  the  one  important  factor  in  winning  or  losing  the  wars 
in  the  future? 

General  Fries:  I  think  it  will  be  the  one  element  that 
will  put  more  men  out  of  action  than  anything  else. 

Senator  LaFollette:  Not  necessarily  destroy  life,  but  re- 
duce armies  to  a  quiescent  state  where  'they  cannot  be  very 
effective  ?  ' 

General  Fries  :  Yes,  sir.  There  will  be  a  great  deal  of  this 
studied,  because  I  believe  every  poMce  department  in  the  land  and 
every  penitentiary  will  be  equipped  with  tear  gas  grenades'  and 
the  like,  which  will  stop  any  mob  and  do  it  in  one  minute  Of 
course,  a  number  of  these  gases  have  considerable  peace-time  uses 

Senator  LaFollette:  Are  some  of  these  gases  very  de- 
structive of  life? 
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General  Fries:  They  are  all  destructive  of  life  if  you  get 
enough  of  them ;  that  is  the  question. 

Senator  LaFollette  :  How  about  lewisite  ? 

General  Fries:  Lewisite  is  not  much  more  poisonous  than 
phosgene,  but  it  has  one  quality  that  no  other  gas  we  know  of 
has —if  you  get  a  quantity  of  lewisite  in  three  full  drops  on  the 
skm  It  will  probably  cause  death,  because  it  will  cause  death  in 
rats  that  we  experimented  with  in  one  or  two  hours  if  you  put  it 
on  the  skin.  But  the  trouble  would  come  in  war  to  get  three  drops 
on  a  man  and  leave  it  there  long  enough  to  be  absorbed.  If  you 
rub  It  ofT  It  will  only  cause  a  bad  blister  and  bad  sore,  that  is  all. 

Senator  LaFollette:    Ls  it  destructive  of  plant  life? 

General  Fries:  Not  that  I  know  of.  I  have  heard  that 
statement  made  many  times,  but  I  have  not  been  able  to  get  any 
confirmation  of  it  at  all. 

Senator  LaFollette:  Are  there  anv  gases  or  chemicals 
that  are  destructive  of  plant  life,  so  far  as  you  know? 

General  Fries:  Phosgene  and  chlorine.  Chlorine  is  used 
all  over  the  world  now  for  disinfecting  purposes  and  water  puri- 
fication and  the  like,  and  in  strong  concentration  it  will  kill  plants  • 
phosgene  will  kill  plants,  just  kills  it  down  about  like  a  frost  but 
the  roots  will  grow  back.    But  it  does  not  affect  the  soil  at  all. 

Senator  LaFollette  :  Is  there  any  chemical  that  you  know 
of  that  would  destroy  the  productivity  of  the  soil  for  a  time? 

General  Fries:  Not  that  we  use  in  poisonous  gases,  so  far 
as  I  have  been  able  to  find  out  at  all. 

Senator  LaFollette:  I  have  noted  some  discussion  of  that 
and  some  claims  in  that  regard. 

General  Fries  :  Yes,  sir.  But  if  there  is  such  a  thing  I  have 
not  been  able  to  find  out,  nor  any  of  my  chemists. 

Senator  McCumber:  You  say  that  Germany  did  not  pro- 
duce the  gases  in  any  great  quantities  prior  to  the  war? 

General  Fries:    No,  sir. 

Senator  McCumber:  Could  she  have  produced  them  in 
great  quantities  at  all,  unless  she  had  had  her  many  plants  engaged 
in  the  other  dye  industries? 

General  Fries  :  Absolutely  not ;  in  fact,  she  could  not  have 
produced  the  explosives  and  the  powders  without  those  plants. 

Senator  McCumber:  Without  these  many  plants  doing  a 
commercial  business,  we  would  be  equally  impotent  in  case  of  war 
to  immediately  begin  the  production  of  these  gases? 

General  Fries:  Yes,  sir;  just  as  we  were  in  the  last  war, 
and  it  was  only  because  the  Allies  held  that  line  a  year  and  a  half 
after  we  entered  the  war,  even,  that  we  were  able  to  get  these 
plants  going.    Even  then  commercial  plants  made  poison  gases  in 
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eleven  months  while  in  the  Government  plants  it  took  fourteen 
months  after  we  declared  war,  although,  due  to  the  fact  that  we 
did  not  really  realize  the  importance  of  poison  gas  in  war,  they  did 
not  begin  energetically  until  after  we  had  been  in  the  war  four  or 
five  months. 

Senator  McLean  :  General,  may  we  not  naturally  expect 
that  other  compounds  will  be  discovered,  that  is,  gases  that  will  be 
much  more  fatal  than  the  ones  now  in  use? 

General  Fries:    That  is  possible. 

Senator  McLean  :  Is  not  that  the  reason  why  this  country 
should  be  alert  ? 

General  Fries:  Yes,  sir;  and  it  is  the  reason  why  the 
more  extended  we  can  possibly  get  our  chemical  industry 
and  the  more  we  extend  our  chemical  research  in  colleges 
and  universities  in  these  industries,  the  more  certain  we 
will  be  able  to  discover  as  much  as  anybody  else  may  have 
discovered,  and  that  is  the  only  way  we  will  be  sure. 

The  Chairman:    Is  that  all,  General  ? 

Senator  Simmons:  General,  let  me  ask  you  one  question: 
It  was  stated  by  implication,  if  not  expressly,  here  yesterday,  that 
the  cost  of  producing  dyestuffs  in  this  country  was  three  or  four 
times  greater  than  in  Germany  at  present.  Can  you  tell  the  com- 
mittee why  the  cost  of  production  is  greater  in  this  country  than 
m  Germany?  What  is  it  that  makes  the  cost  three  or  four  times 
what  it  is  in  Germany? 

General  Fries:  I  think  there  are  just  two  reasons: 
First,  the  higher  wages  paid  our  labor— and  that 
applies  to  the  production  of  your  coal  tar  as  well 
as  to  the  actual  making  of  dyes  from  the  crudes  and 
intermediates,  and  also  a  difference  in  the  value  of 
the  two  currencies,  the  mark  being  very  greatly  de- 
preciated, and  the  German  workman  being  paid  in 
marks  makes  a  still  further  difference  in  the  pro- 
ductive cost. 

Senator  Simmons:  Those  are  the  two  elements  you  say 
The  cost  of  labor— well,  that  is  the  measure  of  the  diflerence  in 
cost.  Labor  costs  less  in  Germany  because  of  the  exchange.  So 
that  labor  is  really  the  difference  in  cost  and  is  really  that  which 
measures  the  difference  between  here  and  abroad? 

General  Fries:  I  think  so:  Even  the  Germans  before  the 
'  '"l"'',  gets  back  to  proper  value  again  will  un- 
doubtedly receive  much  less  abroad  than  American  workmen 

trv  if  thTK  fv,''°''1  •  "^'^  ^'"^  f°  'he  dyestuffs  indus- 
try, if  that  be  the  only  reason,  then  why  does  not  your  reason 
apply  to  every  other  thing  produced  in  this  country  and  Germany  ? 
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General  Fries:    There  is  a  great  difference  grows  up  many 
times  as  to  whether  Germany  has  all  of  the  raw  products  or  not! 
or  whether  we  have  all  of  the  raw  products 
•    t^j'"'^™.'*  Simmons:    I  did  not  understand  you  just  now  as 
includmg  the  difference  in  the  cost  of  raw  products? 

General  Fries  :  I  included  that  in  the  labor  cost,  when  I 
said  that  the  difference  in  labor  came  in  in  the  production  of  the 
crudes  from  which  you  make  the  intermediates  and  the  dyes  as 
well  as  in  the  making  of  the  dyes  themselves;  it  all  goes  back  to 
the  hrst  production  cost. 

Senator  Simmons  :  You  say  the  products  cost  more  because 
labor  costs  more ;  and  you  also  say  that  because  of  the  difference 
in  the  cost  of  labor  it  enables  them  to  make  any  such  product  in 
brermany  three  or  four  times  less  than  in  the  United  States  If 
that  is  true,  if  the  labor  cost  measures  the  difference,  and  that  is 
the  element  in  the  problem,  why  does  not  that  apply  with  equal 
force  to  every  other  thing  that  Germany  produces  ? 

General  Fries:  Take  the  question  of  cotton  goods-  Ger- 
many imports  all  of  her  cotton.  The  cost  of  that  cotton  is  a  very 
great  factor  to  Germany  in  the  cost  of  her  product.  But  she  has 
the  coal  and  she  has  the  kind  of  industry  with  which  she  produces 
the  coke,  and  hence  she  gets  these  coal  tar  products  really  as  a 
waste  product,  and  it  was  because  Germany  woke  up  to  the  great 
economic  value  of  utilizing  these  waste  products  that  she  started 
mto  the  dye  manufacturing  extensively  long  prior  to  the  world 

Senator  Simmons:  This  is  not  the  only  industry  that  has 
been  developed  to  a  very  high  degree  in  Germany  that  has  to  eet 
raw  materials  from  abroad,  is  it? 

General  Fries:  No,  sir.  But  there  are  many  other  factors 
of  course.  ' 

Senator  Simmons  :  The  truth  is  that  Germany  has  to  buy 
very  largely  the  raw  materials  that  she  uses  in  her  industries 
does  she  not?  ' 

General  Fries:  Yes,  sir ;  but  she  has  the  advantage  in  the 
dye  industry  that  she  probably  has  not  in  many  of  the  others  in 
that  she  has  such  a  tremendous  corps  of  trained  specialists  who 
have  been  working  forty  years  on  this,  while  the  United  States 
has  hardly  worked  at  all  on  it ;  and  we  have  not  got  those  trained 
specialists. 

Senator  Simmons:    And  they  were  trained  in  the  dye 
industry? 

General  Fries  :   Yes,  sir. 

Senator  Simmons:    When  you  did  not  have  those  trained 
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specialists  in  this  country,  how  did  you  manage  during  the  war 
to  develop  this  industry  to  the  point  where  you  could  make  such 
enormous  quantities  of  raw  materials ;  and  in  that  limited  time 
run  the  production  of  this  country  up  from  ten  per  cent  of  what 
we  consume  in  this  country  to  ninety  per  cent  of  what  we  con- 
sume in  this  country? 

General  Fries:  But  we  had  some  very  great  advantages. 
We  had  our  manufacturers  being  trained  for  two  and  a  half  years 
in  manufacturing  many  of  these  supplies  for  the  Allies,  before  we 
declared  war,  and  then  after  we  declared  war,  and  before  we  got 
up  to  that  production,  we  were  enabled  to  train  hundreds  of  men. 
They  were  not  as  skilful  as  Germany  had,  but  they  were  skilful 
enough  to  do  that  work  in  a  very  limited  way ;  and  the  only  way 
we  will  have  sufficient  trained  personnel  in  the  future  is  to  develop 
the  dye  industry  where  they  acquire  it. 

Senator  Simmons:  What  I  cannot  understand.  General,  is 
this:  You  had  sufficient  trained  chemists  in  this  country,  not 
only  to  produce  ninety  per  cent  of  all  the  dyestuffs  that  were 
consumed,  but  to  furnish  other  countries  with  enormous  quanti- 
ties of  the  dye  products  of  our  dye  factories.  It  would  seem  to 
me  that  that  would  controvert  your  contention  that  we  have  not 
in  this  country  an  adequate  amount  of  trained  chemical  knowledt^e 
to  meet  the  domestic  requirements  in  reference  to  dyes. 

General  Fries  :  I  think  the  difiference  can  be  shown  by  the 
difYerence  in  the  number  of  dyes,  for  instance,  that  are  made.  Even 
now,  after  a  seven-year  embargo,  due  to  the  war,  and  the  tremen- 
dous development  pushed  by  every  resource  of  the  American 
mmd,  we  are  still  making  less  than  one-third  as  many  dyes  as 
Gerrnany  makes,  and  Germany  produces  her  dyes  cheaper  than 
we  do  because  in  making  900  dyes  or  thereabouts,  she  perhaps 
uses  all  of  these  crudes  and  has  practically  no  waste  whatever. 

If  we  are  only  making  a  half  dozen  dyes  we  have 
a  lot  of  waste  products  that  could  be  made  into  dif- 
ferent  products  if  we  had  the  highly  trained  person- 
nel  and  factories  Germany  has  got,  and  that  is 
the  pomt  to  which  I  would  like  to  see  the  dye 
mdustry  developed  in  this  country. 

mJhlT''A^''^l°''^  ■   ^  ^hy  Germany  is  making  so 

testified  hl^f.     ?r"  T  Tu""'        t'"^^'  >"  ^i^^  of  the  fact^  as 
o  an  emL  ;      A  ^"^'""f        "^ablished  something  equivalent 
have  al^o  dZ  '     wT'  °^  '"^"^^"^1  "^ti°"^  of  Europe 

manv  nnnlv    7  tlie  circumstances,  is  Ger- 

many supplymg?  She  is  not  supplying  us 

General  Fries  :  She  is  hoping  to,  probably.   Those  men  have 
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got  to  make  dyes  or  do  nothing.  They  have  the  plants  and  traitied 
personnel  all  there  and  that  is  the  only  thing  they  can  do  with  this 
product ;  and  they  hope  by  making  it  and  having  it  available  they 
can  get  established  and  supply  the  whole  world  as  they  did  before 
1  thmk  that  IS  why  they  are  making  it ;  I  think  it  is  absolutely 
forced  on  them.  ' 

Senator  Simmons:  I  suppose  if  they  had  that  hope  they 
vvould  not  make  these  products  in  advance,  especially  if  they  need 
all  the  money  they  have  got  for  things  in  immediate  demand  I 
should  imagine  good  business  sense  would  suggest  to  them  that 
they  wait  until  these  markets  are  opened  up. 

General  Fries  :  But  they  only  get  money  that  is  really  valu- 
able by  selling  products  to  somebody  at  the  present  time  -  and 
these  men  are  available  to  do  this.  They  had  better  keep  'them 
busy  piling  these  dyes  up  than  to  have  them  idle  to  start  revolu- 
tions, I  presume. 

Senator  Smoot:  Italy  and  France  and  England  and  Bel- 
gium, as  you  state,  have  embargoes  upon  German  dyes  

General  Fries  (interposing)  :  I  do  not  know  about  Belgium, 
Senator;  I  am  not  certain  about  Belgium  at  all. 

Senator  Smoot  :  Then  cut  out  Belgium  and  say  in  the  other 
countries  noted. 

General  Fries  :    Yes,  sir. 

Senator  Smoot:  And  they  are  the  great  manufacturing 
countries  of  the  world,  and  Germany  certainly  is  not  going  to 
make  dyes  and  pile  them  up.  Where  is  there  any  other  country 
outside  of  this  country  here  to  sell  those  dyes  to? 

General  Fries:  She  can  only  sell  them  perhaps  to  China. 
She  sells  a  good  deal  of  indigo  and  the  like  to  China  and  perhaps 
some  to  Russia. 

Senator  Smoot  :  She  does  not  sell  as  much  indigo  to  China 
as  we  do. 

General  Fries:  Perhaps  not.  But  the  point  important  to 
me  is  that  she  would  hope,  if  we  do  not  have  an  embargo  here  to 
keep  out  those  dyes,  that  she  can  sell  them  here. 

Senator  Smoot:  She  cannot,  with  the  rate  of  duty  we  will 
put  upon  them. 

Senator  Watson  :  Is  it  not  a  fact  that  at  the  time  you  ap- 
peared before  the  sub-committee,  of  which  I  happened  to  be  the 
chairman,  when  we  investigated  the  dye  industry,  and  at  that  time 
there  was  talk  about  large  quantities  of  dye  coming  into  this  coun- 
try and  going  to  other  countries,  it  was  shown  that  England  had 
lifted  the  embargo  or  had  not  yet  laid  an  embargo.  Do  you  recall 
that? 

General  Fries:  Yes. 

Senator  Watson  :    And  after  that  there  came  into  England 
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e^bJgo"  '"^  """"'''^^         ^hen  England  put  on  the 

General  Fries:  Yes,  sir;  the  embargo  was  put  on  in  the  last 

arra^eme^nts^com^to  .nTu"'^'  I  '"PP°^^  ''^  disarmament 
of  gas  rr  mihtTrT  n  ^  '"^  ff"''^"'  ^^e  abolition  of  the  use 
me^ts,  wouW  It  n';,f "  ^""''^     ^'"""^  '^"^  '^^'-^  accomphsh- 

be  tSmo'st  da^nJerous^tf  ""l"^'"*^  f '  ^  ^^ink  it  would 

coal  tar  Sdustfv  is  a  3  P"^^'"'''^       ''^""^^  ^^^^^ 

factory  ^  "  ^  P°*'"*'^'  P-^'^O"  gas  or  high  explosive 

arralgemenTamone  ihe^n°./°"  '"'"m'"  disarmament 
result!  the  aboHtion  of  gas  '^^^  °f  ''^  ^^ief 

General  Fries  :    No,  sir ;  I  do  not  think  so. 

plenTy  of  g^s  undt^he^r        """''^  '^^^  *°  "^^^P  °"  '"^'^ing 
rL,^  ^  ^  ^'^^™^'"ent  arrangement  ? 

than^v^rarm^aki"  it^o^w'^Bur  ^""^^^  '""^ 

the  coal  tarTndusfr^^^ld  bTaT to'"^^ 

any  others;  and  we  could  turn  thn.-.  Jf  ?  """'^ 

tories  if  we  had  to.  ^  P'"*"*'        P°'^on  gas  fac- 

beinglneSecHveY"  '  '"^"^  "P°"  disarmament  as 

continue  to  be  thL  way    Burw^r^^T-  '^"'^  '""'^ 

The  Chairman:   That  is  what- t  ,^  i- 
General  Fries  •    I  do  If  1  \  T  ^'"""^ 
time.  ■  tl^'""^  Aat  is  possible  for  a  long 
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VI  7"^  Chairman  :  Then  you  look  upon  this  negotiation  as 
hkely  to  be  a  failure,  do  you  ? 

General  Fries:  No,  sir;  I  think  if  we  can  go  far  enough  to 
put  a  hmitation,  we  will  say,  on  the  number  of  battleships  each 
country  may  have  and  the  number  of  big  guns  each  country  may 
have,  that  we  will  have  gone  a  long  way  toward  reducing  the  cost 
of  armament,  which  is  the  first  consideration. 

The  Chairman  :  Then  you  would  not  expect  it  to  cover  one 
of  the  most  murderous  weapons  of  modern  warfare,  which  is  gas' 

General  Fries:  No,  sir;  I  think  you  would  then  be  putting 
this  country  into  the  complete  power  of  some  nation  that  misrht 
become  an  outlaw. 

The  Chairman  :  Then  you  think  a  little  gas  "on  the  side" 
would  be  a  good  thing?  (Laughter) 

General  Fries:  I  think  it  a  wise  precautionary  measure. 
Senator.  (Laughter) 

Senator  Watson  :  They  will  still  continue  to  make  guns,  will 
they  not  ? 

General  Fries  :  Very  likely,  sir.  I  hope  to  see  the  disarma- 
ment a  success. 

Senator  Watson  :   Also  munitions  and  powder. 

General  Fries  :  Yes,  sir  ;  and  they  will  have  tiie  plants  ready 
to  make  them  in  all  countries  that  produce  coal  tar  products. 

Senator  Watson:  They  will  not  use  these  guns  to  shoot 
religious  fanatics.  (Laughter) 

_  The  Chairman  :  The  pending  negotiations  open  up  a  new 
vista  to  me,  after  hearing  you,  General. 


Statement  of 
Admiral  W.  Strother  Smith 

U.  S.  Navy 

Admiral  Smith  :  The  Secretary  of  the  Navy  has  addressed 
to  you  a  letter  on  the  subject,  sir. 

The  Chairman:    Yes,  sir;  I  have  it. 

Admiral  Smith  :  The  only  point  that  the  Navy  wishes  to 
bring  tip  is  in  regard  to  the  preparation  for  war  in  having  dye 
industries  in  this  country  that  can  supply  war  materials. 

The  question  resolves  itself  into  either  making  a  government 
laboratory  or  encouraging  private  industries.  A  government  lab- 
oratory with  a  highly  trained  personnel  would  be  a  very  expen- 
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sive  proposition,  especially  in  the  evolution  of  gas  warfare  so 
absolutely  essential. 

Before  the  war  we  were  absolutely  at  the  mercy 
of  foreign  countries,  almost  for  everything,  and  un- 
less we  can  keep  a  ready  command  of  the  prepara- 
tion we  will  be  at  the  mercy  of  any  other  foreign 
country  which  is  better  prepared. 

Senator  Smoot:  Admiral,  do  you  think  a  government  lab- 
oratory would  be  as  expensive  as  it  would  be  to  have  an  absolute 
embargo  and  allow  any  price  to  be  paid  for  all  of  the  dyes  wanted 
in  the  United  States? 

Admiral  Smith  :  I  think  it  would,  sir,  because  we  would 
have  to  keep  a  government  laboratory  for  a  great  many  years, 
but  an  embargo  can  be  limited  to  a  few  years. 

Senator  Smoot  :  I  cannot  see  any  argument  in  that.  If  the 
embargo  is  for  a  few  years,  your  laboratory  could  cease  when  the 
embargo  ceased. 

Admiral  Smith  :  But  you  would  have  to  spend  a  great  deal 
of  money  in  building  a  laboratory  and  getting  it  started. 

Senator  Smoot:  But  the  American  people  would  have  to 
pay  a  great  deal  of  money  the  other  way. 

Admiral  Smith  :  The  main  point  that  I  have  in  mind  is  only 
having  something  at  ready  command.  That  is  all  I  am  interested 
in.    The  means  of  doing  it  I  leave  to  others. 

The  Chairman:  What  are  the  principal  articles  that  the 
Navy  Department  is  dependent  upon  in  this  connection  ? 

Admiral  Smith:  The  principal  articles  are  gas,  tar  prod- 
ucts as  derivatives  which  are  used  in  manufacturing  explosives, 
and  also  the  derivatives  used  in  making  toxic  gases. 

Senator  Smoot  :    How  did  you  get  along  at  the  beginning 
ot  the  war?    Upon  whom  did  you  depend  then? 

Admiral  Smith  :   We  had  not  as  warfare  developed  them 
Senator  Smoot  :    Upon  whom  are  you  depending  now  ? 
Admiral  Smith  :    We  are  depending  now  upon  the  Army 
Senator  Smoot:    The  Army  is  doing  it  today' 
Admiral  Smith:    The  Army  is  doing  it  today  in  a  way. 
Senator  Smoot:    You  want  the  Army  to  cease  now? 

all  t^at'^'^Hefft^"^  ?°'  ■f'-    General  Fries  will  tell  you 

tI.  thoroughly  famdiar  with  that  end  of  the  game. 

barJo  whv  r^arnr^    "       ^'""^  ^ets  along  without  thif  em- 
Dargo,  why  cannot  you  get  along  without  it  ? 

out  tt^we'^n  dri?,"sir.       ""^    "      ^'^^  ^'-^  with- 

Senator  Smoot:    What  has  the  embargo  done  to  assist  the 
Army  m  any  way  m  thi.s  chemical  warfare  development' 
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Admiral  Smith  :   Nothing  that  I  know  of,  so  far. 

Senator  Smoot  :  Then,  why  does  not  the  Anny  proceed  just 
as  they  have  in  the  past  ? 

Admiral  Smith  :  I  do  not  think  the  Army  can  keep  up  and 
manufacture  enough  or  keep  a  sufficient  staff  to  supply  war  ma- 
terials when  a  war  comes. 

Senator  McCumber:  About  all  the  Army  can  do  is  simply 
to  make  experiments  ? 

Admiral  Smith  :    That  is  all,  sir. 

Senator  McCumber  :  It  cannot  produce  on  any  great  scale, 
and  you  would  need  other  factories  if  they  were  suddenly  called 
upon  to  produce  upon  a  large  scale? 

Admiral  Smith  :  If  we  were  suddenly  called  upon  to  pro- 
duce upon  a  large  scale,  the  Army  could  not  touch  it. 

Senator  Dillingham  :  And  that  is  the  thought  that  you 
wish  to  impress  upon  the  Committee,  is  it  ? 

Admiral  Smith:  Yes,  sir;  that  we  absolutely  need  these 
materials  in  time  of  war  and  some  method  to  produce  them. 

Senator  Smoot  :  And  if  we  have  a  war  fifty  years  from  now 
you  think  we  ought  to  have  an  embargo  for  fifty  years? 

Admiral  Smith  :  Oh,  no,  sir;  just  long  enough  to  encourage 
the  industries  to  build  up. 

Senator  Smoot:    That  will  be  fifty  years. 
_  Admiral  Smith  :    That  is  a  subject  that  I  am  not  familiar 
with,  sir. 

Senator  Curtis  :  Senator,  they  have  never  asked  over  five 
years. 

Senator  Smoot  :  No,  but  they  asked  first  for  a  certain  length 
of  time,  and  they  will  ask  in  this  bill  for  a  certain  length  of  time. 

Senator  Watson:  If  they  could  develop  in  the  next  five 
years  as  much  as  they  have  in  the  last  three,  they  would  soon  have 
this  business  on  a  sound  basis? 

Admiral  Smith  :    Yes,  sir. 

The  Chairman:    Is  that  all.  Admiral? 

Admiral  Smith:    That  is  all. 
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From  the  Secretary  War 

July  26,  1921. 

Chairman,  U.  S.  Senate  Finance  Committee, 
Senate  Office  Building, 
Washington,  D.  C. 
My  dear  Senator  Penrose:  ,     „  , 

My  attention  has  been  drawn  to  the  fact  that  the  Fordney 
Tariff  Bill  as  passed  by  the  Hpuse  of  Representatives  will  not 
protect  the  American  organic  chemical  industry  from  destruction 
by  German  competition. 

One  of  the  most  startling  discoveries  of  the  World  War  was 
the  fact  that  the  United  States  could  mobilize,  tram  and  equip 
with  clothing  three  or  four  million  men  far  quicker  than  it  could 
supply  the  cannon,  the  rifles  and  the  ammunition  for  them.  Not- 
withstanding that  from  1914  to  1917  our  great  steel  industries  and 
our  rapidly  developing  chemical  industries  had  been  working 
feverishly  to  increase  their  facilities  to  supply  ammunition  and 
guns  to  the  Allies,  it  was  more  than  a  year  after  we  entered  the 
war  before  those  industries  were  able  to  supply  ammunition,  war 
gases,  guns  and  rifles  to  meet  American  needs.  Even  then  our 
chemical  industries  were  so  undeveloped  in  1917  that  it  was  neces- 
sary for  the  Government  to  build  tremendous  high  explosive 
plants  as  at  Nitro,  West  Virginia,  and  practically  all  poisonous 
gas  plants  for  supplying  gases  and  smoke  materials  to  the  United 
States  Army. 

Prior  to  the  outbreak  of  the  war  in  Europe  in  1914,  the 
American  organic  chemical  industry  was  very  small.  This  was 
particularly  true  of  the  dye  industry.  At  that  time  the  value  of 
coal-tar  dyes,  drugs,  etc.,  produced  by  Germany  was  more  than 
twice  that  produced  by  all  the  rest  of  the  world,  and  more  than 
twenty-one  times  that  of  the  United  States.  The  dye  industry 
is  the  backbone  of  the  organic  chemical  industry  on  which  all 
Governments  are  dependent  for  their  high  explosives,  their  war 
gases,  their  medicines  and  many  other  materials. 

So  fully  did  Germany  realize  before,  during  and  after  the 
World  War  that  predominance  in  the  organic  chemical  industry, 
and  particularly  the  dye  industry,  meant  the  most  valuable  meas- 
ure of  preparedness  possible  that  she  has  united  all  her  organic 
chemical  industries  into  one  great  trust,  the  Interessen  Geniin- 
schaft. 

Not  only  is  the  German  workman  paid  much  less  than  the 
American  workman,  but  the  depreciated  mark  makes  the  differ- 
ence still  more  pronounced.    It,  therefore,  seems  certain  that  the 
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German  dye  trust  can  produce  dyes  and  similar  materials  so  much 
cheaper  than  the  Americans  can  produce  them  that  no  ordinary 
tarilT  can  keep  the  German  dye  trust  from  destroying  the  Ameri'- 
can  dye  industry  and  thereby  crippling  the  whole  organic  chem- 
ical industry. 

The  use  of  high  explosives  and  war  gases  will  unquestionably 
be  far  greater  m  any  future  struggle  than  in  the  World  War. 
Inasmuch  as  the  coal  tar  industry,  which  is  the  base  of  all  dyes, 
IS  also  the  base  of  all  high  explosives  and  most  of  our  war  gasesi 
It  is  of  the  most  vital  importance  to  preparedness  that  the  dye 
mdustry  be  developed  to  the  fullest  possible  extent  in  this  country. 
It  IS  felt  that  this  danger  is  so  great  that  I  urge  the  enactment 
of  the  embargo  feature  of  the  Fordney  Tariff  Bill  as  submitted 
by  the  Ways  and  Means  Committee  of  the  House  as  the  only  way 
to  prevent  crushing  our  chemical  market  by  German  competition. 

For  the  above  reasons,  England,  France,  Italy  and  Japan  have 
already  enacted  embargoes  on  the  importation  of  dyes,'medicinals 
and  other  organic  chemicals  which  will  remain  in  effect  for  vary- 
mg  periods  up  to  ten  years  in  the  case  of  England. 

Very  truly  yours, 

(Signed)    John  W.  Weeks, 

Secretary  of  War. 
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From  the  Secretary  of  the  Navy 


My  DEAR  Senator:  July  27,  1921. 

Understanding  that  the  recommendation  of  the  Ways  and 
Means  Committee  of  the  House  placing  a  limited  embargo  on 
the  importation  of  coal  tar  products  (H.R.  7456  General  Tariff 
Revision,  Page  6)  was  rejected  by  the  House,  I  am  earnestly 
requesting  that  your  Committee  give  special  attention  to  this 
feature. 

The  Longworth  bill  (H.R.  8078,  66th  Congress)  included  a 
selective  embargo  regulating  the  importation  of  organic  chemi- 
cals, particularly  those  useful  in  the  preparation  of  explosives  and 
toxic  gases  used  in  chemical  vifarfare. 

The  Fordney  bill  as  reported  from  the  Committee  included  a 
modified  clause  to  the  same  effect.  It  is  of  great  value  to  the 
Navy  to  encourage  the  development  of  chemical  activities  in  the 
manufacture  of  all  products  connected  with  the  above  mentioned 
articles,  especially  those  manufacturers  whose  establishments  can 
easily  be  diverted  to  the  manufacture  of  war  materials  when 
needed.  The  restoration  of  the  embargo  clause  will  be  of  material 
help  and  I  will  greatly  appreciate  your  assistance  to  this  effect. 

Sincerely  yours, 
Hon.  Boies  Penrose,  (Signed)    Edwin  Denby. 

U.  S.  Senate,  Washington. 


From  General  Pershing 

General  of  the  Armies, 
Hon.  Nicholas  Longworth,         Washington,  July  15,  1921. 

House  of  Representatives,  Washington-  D.  C. 
Dear  Mr.  Longworth  : 

With  reference  to  the  protection  for  the  dye  industry  in  this 
country,  it  can  be  stated  that  the  coal  tar  products,  of  which  dyes 
are  the  most  important  at  present  in  peace,  are  the  base  of  practi- 
cally all  of  our  high  explosives  and  most  of  our  war  gases. 

Our  shortage  of  chemical  plants  in  general,  and  dye  plants  in 
particular,  prior  to  the  World  War,  made  it  difficult  for  us  to  ob- 
tain a  supply  of  high  explosives  and  gases  until  we  had  been 
in  the  war  for  several  months. 

From  the  above  the  importance  of  the  chemical  industry 
from  a  military  standpoint  will  be  readily  seen. 

Sincerely  yours, 

John  J.  Pershing. 
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